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Description (Oracanc »3o6peTCHM): 

M3o6pcTcmic otoochtch k pcuoHTBo-ixsortwwiHHbiM paooTflM (PHP), a huchbo k cnoco6aM BOCCTOHOttncHH* 
ncpwcrwiiHocTH aaxoraoxHoro upocTpaBcrea. 

^.T^" 000006 DOOCTaHoar,CHMfl r«pMeTHtmocTH saxonoHBoro npocrpaHCTsa nyrtM coo^aHHH 
B30fciTomtorx» ffaBnemw BHyrpH o(5caflKofl kojidhhw no otbootchmh) x aaaonoHHOMy npocrpaacroy 
(HameraHKe Kwocni xnx Bapueaioxcu 3ap*ma). npoMexo^srr HanyBaaHe ofcaABoft Kanonnw n 
miKBH^aqpH aaaopa ueKAy aonoHBOfl b ixfiuammu xauneu 

H<«ocTttTKH aaano ra 3axjno<Kuoroi b tow, vto, Bo-nqwwx. coGwame nafiwrotffloro flanncmN nyrew 
Hararramw «Wocm BWDWBacT paapymcHHc kojiohhw bc tojiwco b HBTcpBanc, b xoTopow b aoxfeaeBow 
BpocrpaacTBc hvccctoi bckcbt. bo b b rarrcpBanax. r^c Bewarra bct. 3to onacno jjnn qpnocrrBocni 
oocaABoa Xanax™. Bo-Bropwx, B3pbiBaHHe sapn^a npoqpcc uajiox<>HxpojiHpyeMbift, uro uoaccr bphbccth k 

HapymcHHJO KOilOBBU B HCUeHTROPO KaUHH. 

HaHdoncc &noxmi x B3o6percHino no Texmreecxoa cymsocTH rbjvktch cxjoco6 ycrpancKHH 3axo/ioHHbix 
PL VwOTOKHe flxaMrrpa xojiohbh npoaaBo^qr ayreu f^paamraeexoro BoancAcTBBH hx xojiobhv Ha 

yWCTXC XCSOnHBXH. 

HeffocTttTox xooccTHoro cnoco6a aaiuwiacTCfl b faunx* Tpynpewxocrx palar 3a ctcrr fn»6xp«H M ocrH 
npeuEBCHHH napxcTHoro ooopyAOBaHHH, Koropoe, xax npanajio. hc or/nmarrcH nucoxoa h^cmhoctuo. 

3anana aaxjnoiaercfi d noawmc™ ^^thbhoctii peuoHTHo-HDQjmnBOHHJbtx paoor b b CHraemm 
Tpy^o 3aTp aT . 

nocraaneHHaH 3ana*a flocrorarrcH re*, vto d cnoccXSc dooctohohjichhh pcpmcthmhocth aaxonoHBcro 
npocrpaBCTBa nyreu yBe/mromH Anavcrpa xoxoBBbi d HHrcpaanc bsojibbbh miaMerp xanomibi 
yBcmnnmaxyr aa ewer yBCBBUBBaionxeflcsi b ofrbeue npa TBep A eBBH BCBspwiraToft pa3pyraax*neft cwecu 
(HPC) |3I. xoTopyx> aaxatmBaxrr b xanoBHy u co3max>T moct b BHrepBane toansnipn*. Upu srou b xa^ecToc 
HPC Bcnojib3yx>T cuecb KOBccrxoByw jyiH ropBhix b 6ypoBboc pa6oT (CMTB). 

VencmBocn, pcmohtbo -HoaaHimoHmrfx pa6ox no HcnpaaneBmo bct^mctiwbocth ucmchtmoix) aanbua hc 
npcnfcnnaer 60%. 3ro o6i»HCHHrrcH reu, uro upHMeHHCMbic BoaxmntoBHbie uaTepxanw (b ochobhou 
n^MesTHWH pacTBop h pacTBopw cuan) odnaAaxrr o6mBM He^ocraTXOM - ycaAQ^aocxtJO. 

Bnp^cooc axcajiyaxanHsi eanaiiniHM rcpxcmMHOcrrt, 3axo/iOBBoro npocTpaBCTBa chhxbctcsi. 3to 
npoBOOCWHT "W BooffcftcTBHCM Harpyaox ea o6canByx> xonoHiiy a nek/eHTHbtft xawcHB. HanpBMep, 
ycraHOBneHo, w> npa chmchhh A«BxeBHH a cttBannmr cponBOcn, cBMDiemw ufiuarrBar* xaimn c 
xonoHBoa yweaunacTcH. Boe bbhu ncp^opanxB Taxjtc npMBqnfrr k yxy^raesiao coctohhhh n«uearooro 
xantqa. Btohc bpcmh. 3ai«wcHa vro Hcnocpc«CTBCHHo o Bwrepaajiax ncp^opamaj cbouichkc /xoHTaxT/ 
ncMCHTHoro xaMBB c XQBOBBOB yjiynmaercH. riocncflHHH <>axT Q&bfKBUKT yucran^scu canw npraarHH 
kojiohhw a neweary b peaynvrare ee ^^opuaufm. nocne onpccconxH o6ca«Box kobobhw raame, xaa 
npaBBJio. BadmoAaeTCH napymcmic ee KoirraxTa c newcHTOM. npa 3tom BasrtSoJibOjac HapymeasiH xoaraxTa 
OTMweBH b xHTepBanax nnacroB c bwcoxob npoHHi^cxrrb» h aaBepnaM. B nnacrax c noABemeHHofl 
BOflofl HapymeHHH KoaraxTa nocne onpcccoBXH m^c bccto oTMCMawrca B 3one bd^ohc^thhoto RoirraKTa 
/BHK/I1J. 

OBtHHU pacueTaMH nponycxxyx> cnoco6oocrt> an* noAomBeHBOH aqnbi xonhqeeoro MHxpooasopa utmjxy 
o&aflBoft aonoBHofl m HcwamwM Kauncu. <t>opuyjty flapcx-Beftcoaxa uosbo HanxcaTb cxeAyxjmKM oopaaow 

_ . rA e - D-aiyTpcinjMfl ^^eTp ncMcarscro Koroua, u.; d-BHenrazfl 

Q = <D -d ) / ; CX> 



> - -> / T7- ; 

T 1,087*10 *H 



AMawexp oCcaAHoft xonoHHbi. u; p-nepeunaA AaancHHH. na; x -xc»<M»BnBCBT rBApasnHucaOTx 
ccraporraneHiift; H-Amraa imxpoaaoopa. m; Q-pacxaA borm. M^/cyx Dbcacm o6ooHa«ieHHH s : P/H - 

grad P. r^e « - aaaop uexpy xonoHBon x ueueHTHMM KawHcu, u, grad P -rpanBCHT ^aHJi«n«i, na/u. 

TorAa ♦opuy^a /I/ fij^r Hum bha: ^ _ y . Ann onpeAeJienxs, 



7 ^♦l,0B7»10" 7 



R03<M>xnBeHTa rHApaaoHMecxxx conpoTHRneHxfl hco6xoahmo Bbnoicmrrb apHTcpafl PeflHojib«ca 
r "^^""~ 6 >^> r ^ e v - xxncMaTWMccxan BHaaocxb eoflbi / npw 70°C. v - 0.5 • 10 6 v 7 /c). 
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npH Typ6y7ICOTHDM pciKHMC K03$$«UHCirr COTTpOTHBHCHBH oop^e/unor CO 



ta^ie: «A ' 3aA9mttJC« wjToowvra oaaneHaaMa: v - 0,5* lOAr'/c; d « 0,168 m; 5 - 0,1 

- 10* 4 u; grad P - 4* 10* na/u. 

CacrcMa ypaoncHHB /2-4/ pemaercR wrroflou no^6opa. 

TaKHM 06pa30M, MCPC3 3O30P 0.1 W ITpH Ppa^HCHTC /jafiJlCHRF? 4 MHa/u K HHTCpBa/iy DCfxJopamiB MOJBCT 

nocTynart, oxono 22 m 3 boam b cyrxa. 

noBbazramc naanesHH d oocarhob kottohhc ripanonaT a yBenatranoo cc naaMrrpa. Pacqerb* noxaabioaioT aa 
cKanbKO Hy?KB0 DOBbiCMTb flaaneme b kojtohhc, «rro6bi ec BHemmxA pa^ayc yBemrncncii aa 0,1 mm n/ia 
nepeKpbrnw MHKpo3a30pa. 

topwy/ia jjna panaanbafeuc ncpcMcxucaHft aapyxaofi ctchxh Tpytiu no sananf Have muter asf\ Jbf 
r r z _ F * ww* -kos^hukcht nyaccoaa. ^ - 0,25; E -Momyro, 
= — - • r ♦ r «r <5> 

V r i z 1 1 1 V r i 

ynpyroOT a>ih crana, E - 2.1.K> 9 MTIa; Pj -BByrpcHBxx A at«cHHc, Mna; P 2 -bbcoqcboc flaancHHC, 
Mna; r , -BHyrpemnzB panayc Tpy(5bi. ic r 2 -bhotihhh paflayc TpytSbi, m, r a «d/r. 

nycn» P, - P^P.^ ejus P r Pj«P P3e . 

mc P.^ ■ H30biroqBOe jjanneHMe a nonoHHe no cpaBHeaajo c aapyacaboi ^aaneHueu. 

Torna (fropwyjia /5/ 6yner Bbtr/iH^erb 2 oTcama 

o = — 



P_ <7> 



< r*- r S c i-ux/.M npa S - 10 V P 3 « 20 Mna; r, - 0.075 u; r a - 0.084 u. 



, .,n 5 ,„ «o* 2 „ PW^ =33.7 Mna. 

2*0,076 *0,0»4 

2 2 

* - *io 

£•0,075 



Paoicro noKasbcaaicrr. *rro ecna Meamy oficajXHofl kojiobboh a ucmchthmm Konbnpu cyntorrByrr sasop 
Dcnxramoa 0,1 mm. to flocraTOHHo a kojiohhc coo^arb flaaAcrajc 33,7 Mlla a 3aaop 6yn,er nepcapwT 3a ctct 
yDemnieHHH Buemueno naauerpa kojiohhw. Tasoe ^aaneHae a flaace 6om>mee mombo oos^aTb nyreM 
pa3MemeHHH b Konoaac Moera H3 Hctopfcroa-rafl paspyajajomcfl cuecu /HPC/ a b tncTHocra cueca 
assecTKoaofl wia ropawx a Gopoawx pafior /CHTB/ [6|. 

HPC npHMcaaKxr, mueboi o6p«30M npa paopymcaaa npo^Kboc xpynxax MarcpaanoB (cKantHbie nopon>i), 
6ctohhhx m xcnesoCeroHHboc sofffijaR, Kauesaux s/ia^ox, n/iH ^o6brat npaponaoro xauan. 

HPC «iamc Bccro npc^cxaaruooT cc6oft noponmoo(5pa3Hbtc acropao«iac a HCB3pbO30cnacHblc MaTcpaanw, 
flaronnrc c bo^oh mcno<myio pcaanjno (pH«12). ripa cMennroaHm nopotma HPC c boaob oopasyercw 
cyoicicuiH (pa5onaa cmco>). soropaH. 6yromH saaaraa b ranyp, c^tnasmhta b o6bexTC, ooftncaan^ 
pa3pymcaHJo r c tc^chhcm Bpcueaa cxBaTuaacrcn, Teep^eer, onBOBpeMeaao yaeinFiaBaHCb o o6t^mc 
YBcraPieHac o^bCMa - cncAcxoac rmn>aranaa komhohchtob, axo^annsx b ooeraa HPC. npsmqjnrr a 
paaH BTmo b nmypc ranparauaoaaoro naancaaa (6ojxee 40 Mna). Uo^ acActtkcm raapaTanaoHBOTX) 
AaancHBH e renc o6bcsTa paoBHBaayrcH nanpnscHBH, npanonama^ x ox> paopymeaajo |7|. 

npcjyiaraeuufl aiooofi hbojihuhh 3axanoHRort> npocTpaacTBa ocymecrrBJunor cnc^yiompM oopaaoM. 

B CKBajKHHy cnycKajor KOJioHHy HKT c thkmm pacucroM. vro6bi hkkhhb Kowcq naxqnajrca aa 10-20 m ame 
nHTcpoana ncp^opauwa npoBjTiTHBHoro nrxacra- Bo36y3Kflajor qapKynanHio n npoutJBaioT cKBaanray BOfloii. 
oxnaxACHHoft ^o O-l0°C. 
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3arn»p*wT HPC ua uo«c c TcunepaTypofl 0-10°C. 

npa OTKpbiroM oarpyCBow npocrpamrrK b HKT aajwrnuor cycncromo HPC b o6beue. mo6xt>wuou #w 
aamvzHQSBja otica^BoA kojiohkm b mrcpBajie 10-20 w. 

npoflaaoHBajoT cycracMoo HPC fl o BwpaHraraaHHH cc ypoHHcft b HKT b 3aTpy<5Hou npocrpaHCTee. 

Upmsoppaasuaxyr HKT rnytimn* pacnanoxenHH hhjkhhx nep^opai^iDHHbcc OTBcpcnafl h ddb 
aeo<5xpflHWocTH npoMWBaicrr CKBaxraiy, BWUMBaa 5o6brro*iHbd! ofcx* HPC. 

IIo^hmuot HKT Bbonc inrrepBana nep$opauwK. rcpMCXH3Hpy»T 3a*rpy<5H0C npocrpaHcra) Ha apcwH. 

BCOOXDAHMOC JVIH pacnmpCHHH H OTBCpJS^eHHH HPC. 

OcoaHuajoT cxBafluiHy. 

rTpcKuytz^ecTBou npwiarwuoro cnocxrfa hbjihctc* to. vro nepeKpuTse Kana/iOB jjjia nocrynneim* BOflbi k 
mrrepsany nejafropaqm npoacxoflirr hc sa ever nzwpaanswecKaro Bo^eacTssw na KonoKHy. a 3a cuct 
coqjaHHH d o6caA«)A kohohbc Mocra to pacnnspHwivnoc* naTepnana. 9ro. Bo-ncpBbix. eamiaer 
BwtoiwnTOTb ycraHDBKH oaxcpa; no-BTopbix. yueHtmacT spcucHHwc aaTpaTU na npo Demesne PHP. 
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Claims (Oopuyna H3o6peTeHMflJ: 

1. Cnooo6 DoocraaoimcaKH pcpmcthhhoctb saxanoHHoro npocrpancrea nyren yocjmvamH jpiaueTpa 
KonoHHbi b rat-repsa/ie taonfujjm. OTmwuomu&m tcu, xrro ppauerp kojiohkw ywjnnnBajoT 3a c^ct 
yBcraromaiomcacH o ofoaue npH TerpaeHHH HeropbtowaToft paapytnaiou^fl cmoch (HPC), Koropyro 
3aKa«ansa]0T b KQJiOHHy. h occ^ajor uoct b HHTrpBanc VDonsmpoi- 

2. Cnoco6 no n. 1, oTJuniajomKAcH Tew. «tto b Kawecroe HPC ncnonhayiox cuect> HseecxKOByio /vih ropnux n 
6ypoBbix pa6crr (CHTB). 
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Drawlngfs) [MepTexH|: 



Ta 6/1 h u a 



XapaKTepwcTMica HPC 



-_ .jaKTepHCTwca 

1. BoflocweceBoe OTHOweHHe cycneH3MH 

2. Pacxofl nopoima, tohh Ha 1 w ofrbeiua 

3. PacreKaeMocTb no KOHycy A3HHH, cm 

4. nnoTHOcrb cycneH3MM, r/CM 3 

5. 3arycTeBaeMocrb. npw TeMnepaType 20-25 rpaaycoB C t mmh 

6. CMenneHMe kbmhs c Tpy6ofi, Mfla 

7. ConpoTMBJiBHMe iqmhp *kinbTpauMA eoAbi, Mna 6onee 

8. Jl aBneHM e npw pactiMpewni Mfla 



3MgHgHMg 

0,3-0,5 

1.8 
20,0-25,0 

1.8 
120,0 

5.0 
60,0 

to 45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2], The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the- concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; A. is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v'= 0 5 
•10-V/c). 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10' 6 m 2 /c d = 0 168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 



The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lamp's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 



t 
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\x = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxccss or P, -P 2 = P cxcess , 

Where P exC ess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P exce ss = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its. volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7], 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 



i 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Properly 


Value 


1. Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0 - 25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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